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1996 Editorial Index 


The following listing is a complete editorial index of the articles and 
departments, arranged by subject, that appeared in 1996. The month 
and page number of each are provided plus descriptions of feature articles. 


Title Month Pg. 





Automation and controls 

Understanding PLC Networks 

Knowing the available PLC network options and 
their best applications will ensure an efficient and 
flexible control system design. 


Servicing Surface-Mount Technology Circuit Boards 
Surface-mount electronic components make 
jobsite troubleshooting and repair difficult. 
Solving Instrumentation Ground Loop Problems 
Unwanted ground loops can cause inaccurate 
sensor readings. 


Jan. 22 


Finding Replacement Semiconductors 

Using semiconductor cross-reference manuals to 
find replacement devices can aid troubleshooting, 
reduce downtime, and save money. 
Troubleshooting PLCs 

Once you get over the “black box” syndrome, 
PLCs are actually easier to troubleshoot than 
traditional hard-wired control systems. 


What to Know about PLC Ladder 

Diagram Programming 
When a PLC is used primarily to replace relays, 
timers, and counters, it’s hard to beat the simplicity 
and usefulness of ladder diagram programming. 


What to Know about PID Process Controllers 
Hundreds of thousands of PID controllers are used 
each year to control industrial processes, and it is 
important to become familiar with their operation. 


Code Applies to Some Internal Wiring 
A control circuit that is part of industrial machin- 
ery, even machinery listed as a whole, must meet 
any applicable grounding requirements. 
Avoid Instrumentation Problems By 

Properly Installing Low-Voltage Wiring 
Pay attention to details when designing and in- 
stalling wiring for low-voltage instrumentation. 
What You Need to Know about 

Operational Amplifiers 
Once thought to have outlived their usefulness, 
operational amplifiers are as popular today in 
control applications as they ever were. 





Business 

1995 Editorial Index Jan. 61 
A listing of all feature articles and departments from 1995. 
Knowing the Differences in Power Tools July 64B* 


52 EC&M January 1997 


Title 
Professional and consumer power tools perform 
well and are excellent values; but don’t expect a 
consumer tool to perform like a professional. 
The Inspection Initiative 

Supports Electrical Inspections 


Dealing with On-The-Job Accidents 


There are good dollar reasons for quick and 
decisive action when an on-the-job injury occurs. 
Contractor Redefines Electrical Maintenance 

for the 21st Century 
Cleveland Electric is turning electrical equipment 
maintenance into a high-tech profit center. 
Use Project Scheduling to Improve Your Profits 
You should begin a project schedule as soon as 
you contract for work. 


New Trucks/Preview of New 1997 Models 


Tooling up Your Mobile Shop 
Here’s how to stock your truck so that it’s a roll- 
ing shed full of labor-saving tools. 


Month Pg. 





Calculations and Design 
The Basics of Transformers—Part 3 


Resolving a Cable Inductive Reactance Problem 
Adjacent cables (six sets of cables per phase) were 
installed flat without spacing on a steel cable tray. 
There were extensive current variances between 
the cables that caused overheating of the outside 
conductors. 


The Basics of Transformers—Part 4 Feb. 105 
The Basics of Transformers—Part 5 March 90 
How to Perform Short-Circuit Calculations—Part3 April 48 
Using equivalent reactance and resistance values 
results in simplified network calculations of fault 
currents and short-circuit X/R ratios. 

The Basics of Capacitance 

Guidelines for Transformer Application Designs 
You must evaluate various factors when choosing 
a transformer so that it meets both the needs of 
the load and the application. 

Guidelines for Engine-Generator Application DesignsMay 70 
Effective selection and application require a strong 

knowledge of generator basics and an in-depth 

awareness of fuel sources and NEC requirements. 


Guidelines for Motor Application Designs 


April 88 
May 34 


May 80 
Continued on page 56 
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find replacement devices can aid troubleshooting, 
reduce downtime, and save money. 
Troubleshooting PLCs 

Once you get over the “black box” syndrome, 
PLCs are actually easier to troubleshoot than 
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When a PLC is used primarily to replace relays, 
timers, and counters, it’s hard to beat the simplicity 
and usefulness of ladder diagram programming. 


What to Know about PID Process Controllers 
Hundreds of thousands of PID controllers are used 
each year to control industrial processes, and it is 
important to become familiar with their operation. 


Code Applies to Some Internal Wiring 
A control circuit that is part of industrial machin- 
ery, even machinery listed as a whole, must meet 
any applicable grounding requirements. 
Avoid Instrumentation Problems By 

Properly Installing Low-Voltage Wiring 
Pay attention to details when designing and in- 
stalling wiring for low-voltage instrumentation. 
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decisive action when an on-the-job injury occurs. 
Contractor Redefines Electrical Maintenance 
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Cleveland Electric is turning electrical equipment 
maintenance into a high-tech profit center. 
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Tooling up Your Mobile Shop 
Here’s how to stock your truck so that it’s a roll- 
ing shed full of labor-saving tools. 


Month Pg. 





Calculations and Design 
The Basics of Transformers—Part 3 


Resolving a Cable Inductive Reactance Problem 
Adjacent cables (six sets of cables per phase) were 
installed flat without spacing on a steel cable tray. 
There were extensive current variances between 
the cables that caused overheating of the outside 
conductors. 


The Basics of Transformers—Part 4 Feb. 105 
The Basics of Transformers—Part 5 March 90 
How to Perform Short-Circuit Calculations—Part3 April 48 
Using equivalent reactance and resistance values 
results in simplified network calculations of fault 
currents and short-circuit X/R ratios. 

The Basics of Capacitance 

Guidelines for Transformer Application Designs 
You must evaluate various factors when choosing 
a transformer so that it meets both the needs of 
the load and the application. 

Guidelines for Engine-Generator Application DesignsMay 70 
Effective selection and application require a strong 

knowledge of generator basics and an in-depth 

awareness of fuel sources and NEC requirements. 


Guidelines for Motor Application Designs 


April 88 
May 34 


May 80 
Continued on page 56 
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Continued from page 52 

Effective selection and application require a 
knowledge of rotating-machine basics and an 
awareness of the latest technical developments. 
Guidelines for Wiring Device Application Designs 
Selecting and applying wiring devices. 

Sizing a Circuit Breaker 

Circuit breakers are designed to carry 100% of 
their rated current while the NEC dictates an 
80% application. Why the difference? 


Wiring Multiple Buildings from One Transformer 
There are practical industrial applications for 
wiring several buildings from one transformer, 
but does it meet Code? 


The Basics of Molded-Case Circuit Breakers 


Knowing Liquid-Filled Transformer 

Installation Requirements 
Knowing NEC, NESC, insurer, and listing agency 
installation requirements will help you select the best 
type of insulating medium for the application. 


The Basics of Dual-Voltage Motors—Part 1 


NEMA Standards for Overload Protection 

Need Closer Look 
Present Class 20 overload relay trip settings may 
not provide adequate protection if the overload 
occurs after the motor has reached its operating 
temperature. 


The Basics of Dual-Voltage Motors —Part 2 
Sizing Continuously Loaded Conductors 

Made Simple 
Given a calculated load that is at least partially 
continuous, this updated four-part test assures 
that the conductors are correctly chosen. 


Be Aware of Zone System Equipment Markings 
What do the new zone classification system 
markings mean, and how do they apply to spe- 
cific equipment applications? 
Using Multiple Single-Phase Transformers 

to Create 3-Phase Systems 
Avoid Instrumentation Problems 

by Properly Installing Low-Voltage Wiring 
Pay attention to details when designing and in- 
stalling wiring for low-voltage instrumentation. 
Reliable Power Is Money in the Bank 
Electrical design based on total reliability results 
in smooth operations and client satisfaction at re- 
cently constructed bank site. 
Grounding Separately Derived Systems 

to Water Pipes 
The new paragraph in Sec. 250-80(a) creates 
questions about the relationship between water 
piping and separately derived system grounding. 
Focus on the Fundamentals of 

Shielded MV Power Cable 
MV power cables are perceived as commodities, 
but are all makes alike? 


Critical Data for Sizing Gen-Sets 
56 EC&M January 1997 


Month Pg. 


May 86 
May 100 


May 106 


May 110 


June 74 


June 


July 


Title 


The complexities of modern loads, such as PWM 
power supplies, variable frequency drives, and 
other electronic equipment, place a whole new 
light on sizing generator sets. 
Transfer Switches and the ‘96 NEC: 

What You Need to Know 
New NEC changes allow for increased design 
flexibility in hospital essential electrical systems 
through the use of more transfer switches. 
Using Overcurrent Protection 

for Generator Conductors 
What does the NEC actually require in the way of 
overcurrent protection for conductors supplied 
by a generator? 


Month Pg. 





Computers and Power Conditioning 
Understanding IG Wiring—Part 1 

IG wiring appears to create many initial design 
and physical wiring errors due to misinterpreta- 
tion of its requirements 

Understanding IG Wiring—Part 2 

The risk/benefits of SG and IG wiring methods 
have many variables. 


Quality Grounding and Power Quality 

A step-by-step look at a highly effective ground- 
ing design for an information technology area 
that also fully complies with the NEC. 


An Overview of IEEE 1100: The Emerald Book 
This standard describes recommended practices 
for powering and grounding sensitive electronic 
equipment. 
Effects of Harmonics on Power Systems—Part 2 
Once you’ve recognized that harmonics are in a 
circuit, the next step is to carry out tests to deter- 
mine the magnitude and type. 

ing VSDs with Power Quality and 
“2 Considerations in Mind 
Each type of drive impacts power quality, power 
factor, and harmonic content as a function of the 
line (source) inductances. 


Are Your Lifts Driving You 

(and Your Neighbors) Crazy? 
Tuned filters solve PF and harmonic distortion 
problems. 


The Case of the Triple Threat 
Triplen harmonics lead to power circuit damage. 
Solving Instrumentation Ground Loop Problems 


Unwanted ground loops can cause inaccurate 
sensor readings. 


Non-Linear Loads and the 1996 NEC 
How has the 1996 NEC addressed non-linear 
loads and harmonics? 


Watch Out for Induced Electrical Noise—Part 1 
Common-mode electrical noise can cause system 
shutdowns relating to signal transmission problems. 
Watch Out for Induced Electrical Noise—Part 2 


Other types of transients can be transmitted through 
the air and/or coupled onto nearby conductors. 


Feb. 


Feb. 


Feb. 


Feb. 101 


March 16 


April 16 


* Appears in special demographic issues only. 





SPECIAL 


set LTON 





1996 Editorial index 


Title 

Watch Out for Induced Electrical Noise—Part 3 
Electrical noise can be reduced or eliminated by 
using chokes, shielded isolation transformers, 
dedicated circuits, and shielding. 


The How, What, and Where of 

Power Conditioning—Part 1 
Depending on the situation and problem, power 
conditioning may not be the solution. And, in the 
majority of instances, it isn’t. 
The How, What, and Where of 

Power Conditioning—Part 2 
A quick jump to a power conditioning device may 
not solve the problem and actually may create 
more of a problem. 


The How, What, and Where of 

Power Conditioning—Part 3 
Older motor-generator technology has been up- 
dated so that the MG set is still a reliable and vi- 
able source of conditioned power. 


The How, What, and Where of 

Power Conditioning—Part 4 
New motor/alternator technologies revolutionize 
the concept of the uninterruptible power supply. 
Steel Mill Tackles Power Quality and 

Power Factor Problems 
A new ladle furnace installation prompts analyti- 
cal study of distribution system. 
Reliable Power Is Money in the Bank 
Electrical design based on total reliability results 
in smooth operations and client satisfaction at re- 
cently constructed bank site. 


Why Poor Power Quality Causes Electronics Failures 
Why does a two-cycle power outage create havoc 
with electronic equipment when, sometimes, a 
three-cycle outage causes no problems? 
The How, What, and Where of 

Power Conditioning—Part 5 
Depending on the sensitivity of the load and its 
criticality, differing configurations of solid-state 
UPS systems can do the job. 
The How, What, and Where of 

Power Conditioning—Part 6 
Solid-state subcycle switching devices can elimi- 
nate the need for a UPS, if two sources of power 
are available. 


Transient Voltage Spikes Can Harm 

Solid-State Starters 
Why do these devices, although generally reli- 
able, sometimes fail unexpectedly? 
The How, What, and Where of 

Power Conditioning—Part 7 
New MV products can transfer in milliseconds 
while others sense sags and boost voltages quickly. 


Month Pg. 
May 31 





Energy Cost and Management 
Don’t Let the New Design E Motor 
Throw You a Curve 
Analysis of Design E motor characteristics reveals 


58 EC&M January 1997 


March 


Title 
surprising properties that may have a significant im- 
pact on your choice of “energy-efficient” motors. 
Mating New Variable Frequency Drives 

to Existing Motors 
Motors connected to VFDs receive power that in- 
cludes a changeable fundamental frequency, a 
carrier frequency, and very rapid voltage buildup. 
These factors can have negative impacts, espe- 
cially when existing motors are used. 
Premium-Efficiency Motors Slash Electric Costs 

During Eight-Hr Operation 
Premium-efficiency motors replace old, poorly 
rewound standard motors, resulting in notewor- 
thy savings while operating on a single shift. 
Premium-Efficiency Motors: Soon They'll Be Law 
Ina little more than a year from now, most of 
your new motors must meet new efficiency levels 
mandated by federal legislation. 
Retrofitting VFD Motors 

at A Waste Water Treatment Plant 
Control system for motors proves energy- 
efficient. 


Month Pg. 


March 36 


March 70 


July 32 





Grounding 

Quality Grounding and Power Quality 

A step-by-step look at a highly effective ground- 
ing design for an information technology area 
that also fully complies with the NEC. 

An Overview of IEEE 1100: The Emerald Book 
This standard describes recommended practices 
for powering and grounding sensitive electronic 
equipment. 

The Basics of Insulation Resistance 


Quizzes on the Code/Grounding (Part 1)— 
Article 250 


Eleven Practical Tips for Grounding Substations 

A properly designed and installed grounding 
system ensures reliable performance of electrical 
substations. 


Quizzes on the Code/Grounding (Part 2)— 


Article 250 Nov. 16 





Installation Methods 
Resolving a Cable Inductive Reactance Problem 
Adjacent cables (six sets of cables per phase) were in- 
stalled flat without spacing on a steel cable tray. There 
were extensive current variances between the cables 
that caused overheating of the outside conductors. 
Unusual Design Issues Involved 

in Service Change—Part 1 
A small multifamily dwelling service change re- 
veals interesting Code applications. 
Guidelines for Installing Transformers—Part 1 
When your transformer arrives on site, various 
procedures should be carried out to assure suc- 
cessful operation. 


Unusual Design Issues Involved in Service Change— 
Part 2 


Feb.96A* 


June 48 
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A small multifamily dwelling service change uses 
some innovative construction techniques, some 
of which could be used in industrial applications. 


Guidelines for Engine-Generator Installations 
These general guidelines will help you complete 
the installation of an efficient and reliable genset. 


Installing Automatic Controls for Lighting Loads 
Electronics-based control systems for residential, 
commercial, and institutional applications allow 
multipoint control of lighting and other loads 
without the need for additional wiring. 


Guidelines for Motor Installations 

A strong working knowledge of installation tech- 
niques is vital tothe effective operation and main- 
tenance of motors. 


Knowing Liquid-Filled Transformer 

Installation Requirements 
Knowing NEC, NESC, insurer, and listing agency 
installation requirements will help you select the 
best type of insulating medium for the application. 


Determining Motor Rotation Direction 

While being a fundamental motor installation 
task, determining rotation direction is critical to 
the coupled load’s operation. 


Guidelines for Installing Transformers—Part 2 
When your transformer arrives on site, various 
procedures should be carried out to assure suc- 
cessful operation. 


Terminating Aluminum Cable at Motors 
The use of mechanical connectors makes alumi- 
num cable a viable alternative. 


Getting the Most from Your Transformer Installation 
When your transformer arrives on-site, various 
assembly and testing procedures must be carried 
out before placing the unit in service. 
Timeless Tips for Pulling and Installing 

Fiberoptic Cable 
These practical, hands-on techniques will help 
you speed the installation of fiberoptic cables in 
new and renovation construction projects. 


Installing Class 2 and Power Cables in Cable Trays 
A Class 2 cable assembly can run on a wall with 
no separation from a power cable in most cases; 
can this be done in a cable tray? 


Exploring the Wide World of Wiring Workstations 
Certain specific cabling components should be 
used in making system-specific workstation 
equipment connections. 


Month Pg. 


June 58 


June 64B* 





Lighting 
Wiring Wet-Niche Fixtures at 

the 1996 Olympics Aquatic Center 
Here’s how a joint-venture of electrical 
contractors met NEC Article 680 requirements in 
their installation of 52 wet-niche fixtures in this 
world-class aquatic facility. 


Wiring Fluorescent Ballasts with Class 2 Controls 
The ballast compartment of a fluorescent fixture 
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March 60 


March 84 


Title 


must meet the same rules as any other field-wired 
enclosure with respect to system separation. 
Code Rules for Low-Voltage Lighting 
A new Code article covering lighting systems op- 
erating at 30V or less will modify some and help 
standardize other low-voltage lighting designs. 
Additional requirements, however, apply if wet 
contact is a factor. 
Security Lighting Primer 
Proper lamp selection per any required color ren- 
dering and adherence to practical guidelines com- 
bine to create functional lighting installations. 
What You Should Know about 

Lamp Selection under EPACT 
Federal legislation brings big changes to lamp 
specification procedures. 
Maintaining Discharge Lamps 
Understanding the characteristics of fluorescent 
and HID lamps makes it easier to recognize prob- 
lems and simplifies corrective maintenance. 
What to Know about Ambient Lighting Design 
Are there easy-to-use reference materials that can 
be used to design ambient HID lighting? 
Installing Automatic Controls for Lighting Loads 
Electronics-based control systems for residential, 
commercial, and institutional applications allow 
multipoint control of lighting and other loads 


without the need for additional wiring. 

Avoiding Pitfalls in Lighting Retrofits 

Field data on lighting system power consumption 
and load profile will become more important as 
utility rebates are withdrawn; also, retrofit projects 
have to be economically justified on their merits. 





Maintenance 

Understanding Insulation Resistance Testing 

How is IR testing done, in view of the fact that at 
least 80% of electrical maintenance and testing 
involves evaluating insulation integrity? 


Servicing Surface-Mount Technology Circuit Boards 
Surface-mount electronic components make 
jobsite troubleshooting and repair difficult. 
Testing Large Solid-State Devices 

You have to perform a dynamic test on these de- 
vices to determine their condition. 


Finding Replacement Semiconductors 

Using semiconductor cross-reference manuals to 
find replacement devices can aid troubleshooting, 
reduce downtime, and save money. 

Determining DC Motor Rotation Direction 

While DC motors are applied mostly in special 
applications, knowing how to properly connect 
them is important to their required performance. 
Top Testing Tips for Better Maintenance Management Sept. 
Major semiconductor manufacturing plant 

incorporates latest test methods in a well-planned 
electrical maintenance program. 


Steel Mill Tackles Power Quality and 
* Appears in special demographic issues only. 
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Power Factor Problems 
A new ladle furnace installation prompts analyti- 
cal study of distribution system. 


Month Pg. 
Sept. 48 


Terminating Aluminum Cable at Motors 68 
The use of mechanical connectors makes alumi- 


num cable a viable alternative. 


Contractor Redefines Electrical Maintenance 

for the 21 st Century 
Cleveland Electric is turning electrical equipment 
maintenance into a high-tech profit center. 


Developing an Effective 

Gen-Set Maintenance Program 
Conducting maintenance procedures at certain 
time intervals will improve engine-generator set 
reliability and lengthen unit life. 
The Basics of Electrical Troubleshooting—Part 1 
Preventing Condensation in 3-Phase AC Motors 
Here’s how to select and install resistance heaters 
for reliable operation of motors in damp locations. 
The Basics of Electrical Troubleshooting—Part 2 
Assuring Dependability: Field Testing MCCBs 
Effective maintenance of molded-case circuit break- 


ers demands careful attention to minor details com- 
bined with a thorough testing program. 


Sept. 


Sept.96H* 


Oct. 
Nov. 


Nov. 
Dec. 





National Electrical Code 

Quizzes on the Code/Introduction and Definitions — 
Articles 90 and 100 

Lights at Hatchway Doors 

Hatchway or bulkhead doors must be lit even 

where the local building code doesn’t consider 

them to be an official entrance or path of egress. 

NEC Facing Total Editorial Review 


Quizzes on the Code/Requirements for 
Electrical Installations—Article 110 


Quality Grounding and Power Quality 


Title 


A step-by-step look at a highly effective ground- 
ing design for an information technology area 
that also fully complies with the NEC. 


Non-Linear Loads and the 1996 NEC 
How has the 1996 NEC addressed non-linear 
loads and harmonics? 


Wiring a Building Switchboard from 

an Outdoor Transformer Feb. 103 
Many rules must be correlated when a customer-owned 
outdoor transformer supplies a large switchboard. 


UL recognizes EMT above 600V; 
Aluminum wire connectors make the NY Times 


Quizzes on the Code/Requirements for 
Electrical Installations—Article 110 (Part 2) 


Applying the New 1996 NEC Rules 

for Motor Circuits 
Fundamental changes are on tap for motor circuits 
as provisions, largely unaltered since the 1940 NEC, 
are drastically modified or deleted entirely. 
Wiring Wet-Niche Fixtures 

at the 1996 Olympics Aquatic Center 
Here’s how a joint-venture of electrical contrac- 
tors met NEC Article 680 requirements in their 
installation of 52 wet-niche fixtures in this world- 
class aquatic facility. 
Wiring Fluorescent Ballasts with Class 2 Controls 
The ballast compartment of a fluorescent fixture 
must meet the same rules as any other field-wired 
enclosure with respect to system separation. 


Panel to Vote on Fan Box TIA 


Quizzes on the Code/Branch Circuits— 
Article 210 (Part 1) April 14 


Code Rules for Low-Voltage Lighting April 35 
A new Code article covering lighting systems operating 

at 30V or less will modify some and help standardize 

other low-voltage lighting designs. Additional require- 

ments, however, apply if wet contact is a factor. 


Month Pg. 


Feb. 101 


Feb. 116 
March 14 


March 48 


March 60 


March 84 


March 100 
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Title Month Pg. 
Serving Electric Fire Pumps April 76 
The new Art. 695 makes it effectively impossible 

to install electric fire pumps in the majority of 

large-sized campus and industrial occupancies. 


NEC TC, Usability Committees Meet April 100 


Quizzes on the Code/Branch circuits— 
Article 210 (Part 2) May 14 


Unusual Code Issues Involved in Service Change— 

Part 1 May 64 
A small multifamily dwelling service change 
reveals interesting Code applications. 


Sizing a Circuit Breaker May 100 
Circuit breakers are designed to carry 100% of 
their rated current while the NEC dictates an 
80% application. Why the difference? 
Wiring Multiple Buildings from One Transformer May 106 
There are practical industrial applications for 
wiring several buildings from one transformer, 
but does it meet Code? 
New Marking Rule Takes Effect for Floor Receptacles; 
Direct Burial Bonding May 148 


Quizzes on the Code/Feeders—Article 215 June 14 
Unusual Design Issues Involved in Service Change— 
Part 2 June 48 


A small multifamily dwelling service change uses 
some innovative construction techniques, some 


Title 
of which could be used in industrial applications. 


Knowing Liquid-Filled Transformer Installation 
Requirements 

Knowing NEC, NESC, insurer, and listing agency 

installation requirements will help you select the 

best type of insulating medium for the application. 

Kitchen Receptacles below Countertops 

The ability to allow kitchen countertop recep- 

tacles located below the countertop is more lim- 

ited than some have interpreted. 


NEC TIAs under Discussion June 


Quizzes on the Code/Load Calculations— 

Article 220 July 
Controller Disconnects with Obstructed Access July 
Controllers need insight disconnects, but does 
that mean a glass wall could be between the dis- 
connect and the controller? 

The Inspection Initiative Supports Electrical Inspections July 
Quizzes on the Code/Services and Building Disconnects— 

Articles 225 and 230 Aug. 
Sizing Continuously Loaded Conductors Made Simple Aug. 
Given a calculated load that is at least partially 
continuous, this updated four-part test assures 
that the conductors are correctly chosen. 

Be Aware of Zone System Equipment Markings Aug. 
What do the new zone classification system 
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Circle 353 on Reader Service Card 
January 1997 EC&M 63 























Ge Instruments /\ 





Safety and Convenience 
e Battery test safety feature 


e Audible and 360° visual 
indicators 


¢ Lightweight and durable 


* Circuit Alert” non-contact 
voltage tester. No other 
tester of this type offers 
this level of user safety 
and convenience—even 
at twice the price... 


5] 


..and we make 
great benders, too. 


Patent Pending ® 

Contact your local GB representative = 
ontact your loc epresentativ 

or call 1-800-624-4320. ender 
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NEED CONDUIT OR CONNECTORS? 














CALL KLEINHUIS 


Kleinhuis has added RHINO Type B liquid tight non- 
metallic conduit, ULTRAFLEX extra flexible conduit 
and UNICON connectors to our line of quality elec- 
trical products. Conduit and connectors in sizes from 
1/4 inch to 2 inches NOW IN STOCK. These supe- 
rior quality PVC conduits and connectors are de- 
signed for easy use and quick installation. All items 
are UL and CSA. 
CALL TODAY 
800-544-2105 ¢ Fax 614-888-0462 


@) KLEINHUIS 
nl 7526 Reliance St. 
It’s Kleinhuis. Worthington, OH 43085 
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markings mean, and how do they apply to 
specific equipment applications? 

Code Applies to Some Internal Wiring 

A control circuit that is part of industrial machin- 
ery, even machinery listed as a whole, must meet 
any applicable grounding requirements. 


NEC Survives ANSI Appeal 


Quizzes on the Code/Overcurrent Protection — 
Article 240 


Grounding Separately Derived Systems 

to Water Pipes 
The new paragraph in Sec. 250-80(a) creates 
questions about the relationship between water 
piping and separately derived system grounding. 


Fire Pump Sources to be Reviewed 


Quizzes on the Code/Grounding (Part 1)— 
Article 250 


Controller Ratings for Elevator Motors 
Reduced starting currents don’t justify derated 
controllers, but different motor time ratings may 
affect required horsepower ratings. 
Zone TIAs OK'd; NFPA Meeting; 
Inspection Initiative Issued 
Quizzes on the Code/Grounding (Part 2)— 
Article 250 
Transfer Switches and the ‘96 NEC: 
What You Need to Know 
New NEC changes allow for increased design 
flexibility in bospiial essential electrical systems 
through the use of more transfer switches. 


Installing Class 2 and Power Cables in Cable Trays 
A Class 2 cable assembly can run on a wall with 
no separation from a power cable in most cases; 
can this be done in a cable tray? 


Quizzes on the Code/Wiring Methods—Article 300 
Using Overcurrent Protection 

for Generator Conductors 
Waat does the NEC require in overcurrent pro- 
tection for conductors supplied by a generator? 





Power Distribution 

Effects of Harmonics on Power Systems—Part 2 

Once you've recognized that harmonics are in a 

circuit, the next step is to carry out tests. 

Resolving a Cable Inductive Reactance Problem 

Adjacent cables (six sets of cables per phase) were in- 

stalled flat without spacing on a steel cable tray. There 

were extensive current variances between the cables 

that caused overheating of the outside conductors. 

Sizing a Circuit Breaker 

Circuit breakers are designed to carry 100% of 

their rated current while the NEC dictates an 

80% application. Why the difference? 

Wiring Multiple Buildings from One Transformer 

There are practical industrial applications for 

Continued on page 73 
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1996 Editorial Index : Each exit sign burns 
Title Month Pg. | $75.43 every year 


Continued from page 64 


wiring several buildings from one transformer, ; n 0 p e rat | n g e X p e n ses s 


but does it meet Code? ° 
Sizing Continuously Loaded Conduciors Made Simple Aug. 
Given a calculated load that is at least partially 
continuous, this updated four-part test assures 
that the conductors are correctly chosen. 
Using Multiple Single-Phase Transformers 

to Create 3-Phase Systems Aug. 
Steel Mill Tackles Power Quality and 

Power Factor Problems Sept. 
A new ladle furnace installation prompts 


analytical study of distribution system. a et r of it W i | h Ast fa L \ | p 


Reliable Power Is Money in the Bank Sept. 6 
Electrical design based on total reliability results rs | n d Save 96 Yi! 
in smooth operations and client satisfaction at re- 
cently constructed bank site. AstraLite LED retrofit kits and exit signs: 
Eleven Practical Tips for Grounding Substations Oct. * consume just 1.8 watts * are UL924 Listed 
A properly designed and installed grounding system 
ensures reliable performance of electrical substations. 
Focus on the Fundamentals of Send for meer nee, custo Pda 
Shielded MV Power Cable Oct. Exit Sign Efficiency Audit fs 
MV power cables are perceived as commodities, and see the true cost of ASTRALITE 
but are all makes alike? operating your exit signs! 1-800-832-LITE 
Transfer Switches and the ’96 NEC: 
What You Need to Know 
New NEC changes allow for increased design 
flexibility in hospital essential electrical systems 
through the use of more transfer switches. 
Using Overcurrent Protection oy Instruments | 
for Generator Conductors \y 
What does the NEC require in overcurrent pro- 
tection for conductors supplied by a generator? GB /FASTWAY es RY 
Specifications and Standards | ante 9nd, SRP RES for ine 
Differentiating between NEMA- and Sve aacaeranei ane ereeg 
IEC-Style Products gh Gaimer> ; : 
How do NEMA- and IEC-style electromechani- f staples and fasteners, 
cal motor control products differ? hand tools, test equipment, 
What You Should Know about and both manual and 
Lamp Selection under EPACT April 64B* ih /WSEnN powered fishing and 
Federal legislation brings big changes to lamp pulling equipment... 
specification procedures. 

Knowing Liquid-Filled Transformer Installation 
Requirements June 74 psieoeie ian 
Knowing NEC, NESC, insurer, and listing agency Jot great benders, too. 

installation requirements will help you select the 

best type of insulating medium for the application. 

NEMA Standards for Overload Protection Need 
Closer Look 

Present Class 20 overload relay trip settings may 

not provide adequate protection if overload occurs 

after the motor reaches operating temperature. 


What You Need to Know about a / ke dghS 
Category 5 Performance Sept. 64B* ae, Fg : a 
A new standard and new testing instruments help Contact your local GB Garon 


verify performance of high-performance data cabling. representative Or call 1-800-624- 4320 ender 
Face-to-Face with OSHA's Lockout/Tagout Standard Sep. 96B* Ciedn 81 en Qantas Series Card 


* Appears in special demographic issues only. January 1997 EC&M 73 





e eliminate maintenance = * cost $1.58 yr. to operate 


Circle 50 on Reader Service Card 
































Does your UPS battery 
system quote look like 
this? 


BY -¥-.on ah oh oe Me} ol: 


Momo) aelante)ccr-loleleiandelomolaccarocmaar-le 
carry your load during a power outage. 


Oy ee & 


IntraPack 


10817 Sanden Dr. ¢ Dallas, TX 75238 
Phone: 214/348-7105 ¢ Fax: 214 / 348-7115 
Email: intrapack@earthlink.net 
Web Site: http://home.earthlink.net/~intrapack 
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TIME MARK 
Qnality/ 


Monitors 3-phase 
power lines 
for abnormal 
conditions 


¢ Automatic Reset 


* Trips on: high voltage 
low voltage, phase loss, 
and phase reversal 


¢ Adjustable trip delay Model 269 


FREE APPLICATION GUIDE 
WE’RE SERIOUS ABOUT CUSTOMER SATISFACTION 


TIME MARK CORPORATION 
11440 E. Pine St., Tulsa, OK 74116 

Phone: (918) 438-1220 Sales: (800) 862-2875 
Fax: (918) 437-7584 
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What it means to today’s electrical contractor. 





Teledata and Fiberoptics 
Understanding High Performance UTP Cable Testing 
Contractors and users now have a valid reference 
for pass/fail criteria when field testing installed 
data/communications cabling. 
What You Need to Know about 

Category 5 Performance 
A new standard/testing instruments help verify 
performance of high-performance data cabling. 


Hangar Reconfiguration Includes 

New Telecommunications Wiring 
Working on a tight schedule, contractors build a 
state-of-the-art telecommunications infrastruc- 
ture to meet present and future data needs. 


Make Sure Your Hardware Meets 

Category 5 Requirements 
You may be misled by product information based 
on nonstandard testing procedures. 


Shielded or Unshielded; That is the Question 
Although STP cable has been viewed as the cable 
of choice when high transmission rates are re- 
quired, UTP cable performance is changing this. 


Fiberoptics—Making the Connection 

Knowing the construction, installation, and perfor- 
mance characteristics of optical fiber cable is key to 
a well-functioning telecommunications system. 


Timeless Tips for Pulling and Installing 

Fiberoptic Cable 
These practical, hands-on techniques will help 
you speed the installation of fiberoptic cables in 
new and renovation construction projects. 


Exploring the Wide World of Wiring Workstations 
Cabling components should be used in making 
system-specific workstation connections. 


Sept. 64B* 


Sept.64H* 


Sept. 64L* 


Sept. 64P* 


Oct. 64B* 


Dec. 32B* 





Testing and Monitoring 

Infrared Testing Assures Power Reliability 
Thermographic inspections of electrical equipment 
detect hot-spots well before problems occur. Here’s 
how the latest infrared scanning systems at a major 
hospital work and fit into a maintenance program. 


Understanding High Performance UTP Cable Testing 
Contractors and users now have a valid reference 
for pass/fail criteria when field testing installed 
data/communications cabling. 


Understanding Insulation Resistance Testing 

How is IR testing done, in view of the fact that at 
least 80% of electrical maintenance and testing 
involves evaluating insulation integrity? 

Testing Large Solid-State Devices 

You have to perform a dynamic test on these de- 
vices to determine their condition. 

Assuring Dependability: Field Testing MCCBs Dec. 28 
Effective maintenance of molded-case circuit 

breakers demands careful attention to minor de- 

tails combined with a thorough testing program. 


March 20 
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